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ABSTRACT 



A loopback cell control system includes ATM apparatuses 
and forward and backward paths and serves to perform a 
loopback test by circulating a loopback cell through a route 
in an ATM network once. Each ATM apparatus includes a 
time managing section, a loopback control section, and a 
route delay measuring section. The timing managing section 
measures the elapsed time between the transmission of the 
loopback cell and the reception thereof, and notifies a 
timeout when the elapsed time exceeds a predetermined 
reference time. The loopback control section includes a 
transmission control section, a turning control section, a 
turning control section, a relay control section, and a recep- 
tion control section. The route delay measuring section 
calculates a delay time in each of the forward and backward 
paths on the basis of the transmission time, the turning time, 
and the reception time notified from the loopback control 
section when the backward loopback cell is received as an 
end point, and outputs an alarm signal when each of the 
calculated delay times is longer than a predetermined ref- 



erence time. 



20 Claims, 5 Drawing Sheets 
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1 2 

LOOPBACK CELL CONTROL SYSTEM the loopback control section 456 recognizes that the ATM 

apparatus 416 itself is a passing point as in the case of 

BACKGROUND OF THE INVENTION reception through the forward path 42a, and transfers the 

... i t 1 11 1 backward loopback cell to the ATM apparatus 41a through 

The present invention relates to a loopback cell control 5 me backward t h 43fl 

system for measuring the time spent to perform transmission T i i i i -. i 

through forward paths by using a plurality of ATM In the ATM apparatus 41a, the loopback control section 

(Asynchronous Transfer Mode) apparatuses and the time 4 U A r ^ lves the bac kw^d loopback cell and recognizes that 

v , , n , . - A , , , 1 ji the ATM apparatus 41a itself is an end point. The loopback 

spent to perform transmission through backward paths in a , r± . .„ i *\ , r , 

loopback test in an ATM switching network and, more in con £ o1 ff ctl ° n 45a ±cn recognizes the test value and 

particularly, to a loopback cell control system which can 10 notifies the ime managing section 44a of the backward 

, , ,. . , + . . ,i loopback cell. The time managing section 44a stops mea- 

monitor a delay time in each transmission path. f i( . . ^ • ^ . . 

suring the elapsed time upon reception of this notification, 

To test the normalities of a plurality of ATM apparatuses and dears the measured value> If the backward loopback cell 

and transmission paths m a conventional ATM switching is not received by the ATM a p paratus 41a ^ithm a prede- 

network, various loopback cell control systems have been 15 termined re f e rence time monitored by the time managing 

proposed, which are designed to transfer a test loopback cell gection 44fl due tQ gome trouMe? the time managing section 

through an arbitrary route and check the validity of the 44a notifies the loopback control xciion 45a o£ a timeout, 

loopback cell after it is circulated once. ^ a resultj a loopback faimre ^ recognized . 

FIG. 5 shows a conventional loopback cell control sys- since the reference time moni tored by the time managing 

tern. Referring to FIG. 5, three ATM apparatuses 41fl, 41b, 20 sect i on 44^ is se t to be sufficiently longer than the sum of 

and 41c are cascaded through two forward paths 42a and delay times m the forward paths 42a a nd 42b and the 

42b and two backward paths 43a and 43b to constitute an backward paths 43a and 43b, no loopback cell causes a 

ATM switching network. The ATM apparatuses 41a, 41b, timeout due to a normal delay. 

and 41c respectively include time managing sections 44a, „ 7 , , . . - iL - ...... j 1 ■ u 

, -F , , , , i - .-j i When each transmission path is to be tested by using such 

446, and 44c and loopback control sections 45a, 456, and 25 , , 1 , n . , . ^ „ . 

a B ^ r. , , r ■ a conventional loopback cell control system, the following 

45c. The ATM apparatuses 41a, 416, and 41c are performing roblems are osed 

a loopback test by transmitting a test loopback cell to each . . . . , 

omer First, since the elapsed time until the reception or a 

' - . r . „ loopback cell is measured as the overall elapsed time 

A J?, t & i? WS 1 1 a C 2 D J ent ™^ ' ^ , n throu § h the eatire route for a loopback cell test, a delay time 

ATM cell 51 is constituted by a 5 -byte ATM header and a 30 . q each Qf ^ forward ^ ^ ^ ^ ^ backwafd 

48-byte payload which is an mformation field. This ATM ^ 43fl afld ^ cmnQt b& evaluated _ 

header has a 12-bit VPI (Virtual Path Identifier), a 16-bit o j L *• . , ArriJI 

VCI (Virtual Channel Identifier), a 3-bit PT (Payload Type), Second even if some abnormality occurs m the ATM 

a 1-bit CLP (Cell Loss Priority), and a 1-byte HEC (Header fPP«atus 416 or 41c, and an abnormal delay occurs in only 

Error Control) 35 me forward paths 42a and 426 or the backward paths 43a 

and 436, when the backward loopback cell is received within 

The ATM header is used to interface between ATM a reference time, it i s determined that the system is normal 

switching networks. Some ATM header is used to interface because of t he first problem. 

with a user network. In such an ATM header, a 4-bit GFD 

(Generic Flow Control) is added to 1-byte data defined in the SUMMARY OF THE INVENTION 

ATM apparatuses 41a, 416, and 41c to form a 12-bit VPI. 40 Ti . . . A „ i1 ^ . A . . . 

It is an object ot the present invention to provide a 

In the system having the above arrangement, the control loopback cell control system which can monitor a delay time 

section 45a of the ATM apparatus 41a generates one loop- in each transmission path in a loopback test in an ATM 

back cell, indicates that this cell is a test loopback cell, and switching network 

enters a test value determined by the manager of the ATM 45 In Qrder tQ acMeve the above object3 accordi to the 

switching network in the cell. In addition, after the ATM nt mvention? there is provided a i oopback ceU contro i 

apparatus 41c is set as a turmng prant and the ATM m risi a p i urality of ATM apparatuses, each 

apparatus 41a is set as a start point CRC (Cyclic Redun- ad d to ate mformation abom a loopback as a 

dancy Check) operation is performed. loopback cell according to a predetermined format of an 

Subsequently, the designation of a VPI and a VCI which 50 ATM cell, and transmitting the loopback cell while control- 
are to be tested is added to this test loopback cell, and the ii ng transmission/reception, passing, and returning of the 
resultant cell is inserted in an idle time between the respec- ce fL and a plurality of forward paths and a plurality of 
tive user cells and transmitted through the forward path 42a. backward paths as transmission paths through which the 
In addition, the time managing section 44a is notified of the ATM apparatuses are cascaded, the ATM apparatuses and 
transmission of the loopback cell. The time managing sec- 55 the transmission paths constituting an ATM network, the 
tion 44a then start measuring the elapsed time while holding loopback cell control system being adapted to perform a 
the current time. In the ATM apparatus 416, the loopback loopback test by circulating the loopback cell through a 
control section 456 receives a loopback cell from the ATM predetermined route in the ATM network once, and each of 
apparatus 41a, recognizes that the ATM apparatus 416 itself the ATM apparatuses including time managing means for 
is a passing point, and transfers the cell to the ATM 60 counting the current time, measuring an elapsed time 
apparatus 41c through the forward path 426. between the transmission of the loopback cell and the 

In the ATM apparatus 41c, the loopback control section reception thereof, and notifying a timeout when the elapsed 

45c receives the loopback cell and recognizes that the ATM time exceeds a predetermined reference time, loopback 

apparatus 41c itself is a turning point. The loopback control control means constituted by transmission control means for, 

section 45c rewrites the loopback cell into a backward 65 when the loopback cell is transmitted as a start point, 

loopback cell, and returns it to the ATM apparatus 416 transmitting the loopback cell to one of the forward paths 

through the backward path 436. In the ATM apparatus 416, and acquiring a transmission time from the time managing 
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means, turning control means for, when the loopback cell is 
received as a turning point, writing turning time in the 
received loopback cell and transmitting the cell as a back- 
ward loopback cell to one of the backward paths, relay 
control means for, when the loopback cell and the backward 5 
loopback cell are received as a passing point, allowing the 
received loopback cell and the received backward loopback 
cell to pass therethrough, and reception control means for, 
when the backward loopback cell is received as an end point, 
checking validity of the received backward loopback cell 10 
first, then acquiring a reception time from the time managing 
means, and reading the turning time written in the backward 
loopback cell, and delay measuring means for, when the 
backward loopback cell is received as an end point, calcu- 
lating a delay time in each of the forward and backward 15 
paths on the basis of the transmission time, the turning time, 
and the reception time notified from the loopback control 
means, and outputting an alarm signal when each of the 
calculated delay times is longer than a predetermined ref- 
erence time. 20 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the arrangement of a 
loopback cell control system according to an embodiment of 
the present invention; 25 

FIG. 2 is a view showing the format of a loopback cell 
used in the loopback cell control system in FIG. 1; 

FIG. 3 is a view showing the format of another loopback 
cell used in the loopback cell control system in FIG. 1; 30 

FIG. 4 is a block diagram showing the schematic arrange- 
ment of a loopback control section in FIG. 1; 

FIG. 5 is a block diagram for explaining the arrangement 
of a conventional loopback cell control system; and 

FIG. 6 is a view showing the format of an ATM cell. 35 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will be described in detail below 4Q 
with reference to the accompanying drawings. 

FIG. 1 shows the arrangement of a loopback cell control 
system according to an embodiment of the present inven- 
tion. Referring to FIG. 1, an ATM switching network is 
constituted by ATM apparatuses 11a, 11£>, and 11c, and 45 
forward paths 12a and 126 and backward paths 13a and 136 
as transmission paths through which the ATM apparatuses 
11a, lib, and c are cascaded. 

The ATM apparatuses 11a, 116, and 11c respectively 
include loopback control sections 14a, 146, and 14c for 50 
controlling a loopback test, time managing sections 15a, 
15b, and 15c for managing the elapsed time between the 
current time and the instant at which a loopback cell is 
received, and route delay measuring sections 16a, 16b, and 
16c for measuring a delay time in a specific route. 55 

As shown in FIG. 4, the loopback control sections 14a, 
14b, and 14c respectively include transmission control sec- 
tions 141 for generating test loopback cells according to a 
predetermined format when the corresponding ATM appa- 
ratuses are set as the start points of loopback tests, trans- 60 
mitting the generated loopback cells to transmission paths, 
and notifying the time managing sections 15a, 15b, and 15c 
of the transmission of the loopback cells, turning control 
sections 142 for returning the received loopback cells to 
transmit backward loopback cells upon recognizing the 65 
corresponding ATM apparatuses as turning points, relay 
control sections 143 for relaying the received loopback cells 



and the backward loopback cells upon recognizing the 
corresponding ATM apparatuses as relay points, and recep- 
tion control sections 144 for checking the validity of the 
loopback cells after they are circulated once upon reception 
of the backward loopback cells corresponding to the trans- 
mitted loopback cells, and notifying the time managing 
sections 15a, 15b, and 15c of the reception of the loopback 
cells. Although FIG. 4 shows the arrangement of the loop- 
back control section 14a alone, the loopback control sec- 
tions 14b and 14c have the same arrangement. 

Each of the time managing sections 15a, 15b, and 15c 
counts the current time and measures the elapsed time until 
the reception of a loopback cell. That is, each time managing 
section starts measuring the elapsed time upon reception of 
a notification indicating the transmission of a loopback cell 
from a corresponding one of the loopback control sections 
14a, 146, and 14c, and stops measuring the elapsed time 
upon reception of a notification indicating the reception of 
the loopback cell. A predetermined reference time is set in 
each of the time managing sections 15a, 15b, and 15c in 
advance. When each of the time managing sections 15a, 
15b, and 15c does not receive a notification indicating the 
reception of a loopback cell from a corresponding one of the 
loopback control sections 14a, 146, and 14c, each time 
managing section notifies a corresponding one of the loop- 
back control sections 14a, 14b, and 14c of a timeout. 

Each of the reference times set in the time managing 
sections 15a, 15b, and 15c is constituted by an overall 
reference time for monitoring the elapsed time in the entire 
route and an individual reference time for monitoring the 
elapsed time in each transmission path. In general, the 
delays allowed in the forward paths 12a and 12b and the 
backward paths 13a and 13b differ from each other. For this 
reason, the overall reference time is set to be sufficiently 
longer than the sum of the respective delays. Even if, 
therefore, these normal delays occur at once, no timeout 
occurs. In contrast to this, a margin is provided for each of 
the individual reference times with respect to only the delay 
allowed in each of the pairs of the forward paths 12a and 126 
and the backward paths 13a and 13b or each of the forward 
paths 12a and 126 and the backward paths 13a and 13b. 

FIG. 2 shows the format of a loopback cell used in the 
system in FIG. 1. This loopback cell is an ATM cell used for 
a loopback test, which is defined in ITU-T Recommendation 
1.610, November 1994 or the like. The pay load as the 
information field of this cell includes an OAM type & 
function type 22 indicating that the cell is an OAM 
(Operation And Maintenance) cell for a loopback test, a 
loopback display 23 indicating that the cell is a loopback cell 
in a forward path or a backward loopback cell in a backward 
path, and a correlation tag 24 indicating the correlation 
between a plurality of loopback cells. 

In addition, this cell includes a loopback position ID 25 
indicating the ID of an ATM apparatus serving as a turning 
point, a source ID 26 indicating the ID of an ATM apparatus 
serving as a start point, and a CRC-10 27 indicating a CRC 
calculation result with respect to this information field and 
used for error detection. An ATM header 21 like the one 
shown in FIG. 5 is added to the head of this pay load to 
constitute an ATM cell. 

A loopback test in which a loopback cell is transmitted 
from the ATM apparatus 11a to the transmission path and 
returned at the ATM apparatus 11c will be described next. 
Assume that the position of the ATM apparatus 11a is 
represented by ID=A; the position of the ATM apparatus 
116, by ID=B; and the position of the ATM apparatus 11c, 
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by ID=C. In the ATM apparatus 11a, the transmission ID=B of the ATM apparatus 116, and allows the backward 

control section 141 of the loopback control section 14a sets loopback cell to pass therethrough to transfer it to the ATM 

the loopback display 23 at logic "1", the correlation tag 24 apparatus 11a. 

to a predetermined value determined by the manager of the In the ATM apparatus 11a, the loopback control section 

ATM switching network, the loopback position ID 25 to the 5 14^ receives and checks the backward loopback cell in the 

position ID=C of the ATM apparatus 11c, the source ID 26 same manner as in the ATM apparatus lib. The reception 

to the position ID=A of the ATM apparatus 11a, and the control section 144 of the loopback control section 14a 

CRC-10 27 to the CRC calculation value of the payload, recognizes on the basis of the loopback display 23 that the 

thereby generating a loopback cell. received cell is a backward loopback cell, and that the source 

Subsequently, a VPI and a VCI which are to be tested are 10 ID 26 coincides with ID=A of the ATM apparatus 11a. In 

added to this loopback cell. The resultant cell is inserted in addition, the reception control section 144 collates the 

the idle time between user cells and transmitted through the correlation tag 24 with a predetermined value to check the 

forward path 12a. At the same time, the loopback control validity of the loopback cell. In this case, the reception 

section 14a notifies the time managing section 15a: of the control section 144 of the loopback control section 14a reads 

transmission of the loopback cell, acquires the current time 15 the turning time at the ATM apparatus 11c from the loopback 

from the time managing section 15a, and notifies the route position ID 25, and acquires the reception time from the time 

delay measuring section 16a of the current time as the managing section 15a. The route delay measuring section 

transmission time. This transmission time is held by the 16a is notified of the turning time, the reception time, and 

route delay measuring section 16a. The time managing the reception of the backward loopback cell as well as the 

section 15a starts measuring the elapsed time on the basis of 20 transmission time which has been notified. Note that the 

the current time upon reception of the transmission notifi- transmission time may be held in the loopback control 

cation from the loopback control section 14a. section 14a to be notified to the route delay measuring 

In the ATM switching network, the band that the user can section 16a, together with the remaining data, at the time of 

use is generally limited with respect to the band of a the reception of the cell. 

transmission path. For this reason, an idle cell indicating an 25 The route delay measuring section 16a stops measuring 

idle state is inserted in the remaining part of the band to set the elapsed time in response to the notification of the 

an idle time. The loopback control section 14a therefore reception of the backward loopback cell, and clears the 

inserts the loopback cell in the idle time by overwriting the measurement value. Subsequently, the route delay measur- 

cell on the idle cell. ing section 16a calculates the delay time in the two forward 

In the ATM apparatus lib, the loopback control section 30 paths 12a and 12b from the transmission time and the 

14b receives the loopback cell from the ATM apparatus 11a. turning time, and also calculates the delay time in the two 

The relay control section 143 of the loopback control section backward paths 13a and 13/? from the turning time and the 

14b checks the loopback display 23 to recognize that the cell reception time. 

is not a backward loopback cell in the backward path but is 35 If both the two calculation results are equal to or shorter 

a loopback cell in the forward path. In addition, the loopback than predetermined individual reference times, the loopback 

control section 146 compares the loopback position ID 25 control section 14a determines that no abnormality has 

with the position ID =B of the apparatus lib to recognize that occurred in the ATM apparatuses 11a, 116, and 11c, the 

the apparatus is not at the loopback position. As a result of forward paths 12a and 12b, and the backward paths 13a and 

the above recognition, the relay control section 143 of the 4Q 136. In contrast to this, if the delay time in the forward paths 

ATM apparatus 116 allows the received loopback cell to 12a and 12b is longer than the corresponding individual 

pass therethrough to transfer it to the ATM apparatus 11c. reference time, the loopback control section 14a determines 

In the ATM apparatus 11c, the loopback control section that some abnormality has occurred in the ATM apparatuses 

14c receives, checks, and compares the loopback cell in the Ua, 112>, and 11c or the forward paths 12a and 126. If the 

same manner as in the ATM apparatus 116. In this case, since 45 delay time in the backward paths 13a and 136 is longer than 

the loopback cell is a loopback cell in the forward path, and the corresponding individual reference time, the loopback 

the loopback position ID 25 coincides with the position control section 14a determines that some abnormality has 

ID=C of the ATM apparatus 11c, the turning control section occurred in the ATM apparatuses 11a, 116, and 11c or the 

142 changes the loopback display 23 to logic "0". backward paths 13a and 136. If abnormality is determined, 

In this case, the turning control section 142 of the loop- 50 an alami display (° ut P ut ) operation is performed, 

back control section 14c acquires the current time from the If the backward loopback cell is not received within the 

time managing section 15c and overwrites it on the used predetermined overall reference time due to some critical 

loopback position ID 25. The turning control section 142 trouble, the time managing section 15a notifies the loopback 

then sets the CRC-10 27 as the new CRC calculation value control section 14a of a timeout after an elapse of the overall 

of the payload, thus generating a backward loopback cell. 55 reference time. Upon this notification, the loopback control 

The generated backward loopback cell is inserted in the idle section 14a recognizes a loopback test failure, and performs 

time in the backward path 136 to be transmitted to the ATM an alarm display operation. If a loopback test failure is 

apparatus 116. recognized again after the loopback test is retried, the 

In the ATM apparatus 116, the loopback control section occurrence of a critical abnormality may be determined, and 

146 receives and checks the loopback cell in the same 60 a second alarm display operation may be performed, 

manner as in the case of the reception of the cell in the FIG- 3 shows the format of another loopback cell. The 

forward path 12a. When the relay control section 143 of the loopback cell shown in FIG. 3 is the same as that shown in 

loopback control section 146 recognizes on the basis of the FIG- 2 except that information about at least one passing 

loopback display 23 that the received loopback cell is a point is further written in the unused area of the payload. 

backward loopback cell, the relay control section 143 checks 65 That is, this unused area is a variable-length write area, 

the source ID 26. In this case, the relay control section 143 Information about each passing point is constituted by a 

recognizes that the source ID 26 differs from the position passing point ID 31 which is the position ID=B of the ATM 
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apparatus 116 as a passing point, and a passing time 32 
which is the current time when a loopback cell or a back- 
ward loopback cell passes through the ATM apparatus lib. 

A loopback test in which the loopback cell in FIG. 3 is 
transmitted from the ATM apparatus 11a in the system 5 
shown in FIG. 1 will be described next. First of all, in the 
ATM apparatus 11a, the transmission control section 141 of 
the loopback control section 14a generates a loopback cell 
and transmits it to the forward path 12a. At the same time, 
the transmission control section 141 of the loopback control 10 
section 14a notifies the time managing section 15a of the 
transmission of the loopback cell, acquires the current time 
from the time managing section 15a, and notifies the route 
delay measuring section 16a of the current time as a trans- 
mission time. The time managing section 15a starts mea- 15 
suring the elapsed time from the transmission time in 
response to the notification of the transmission of the 
loopback cell. 

In the ATM apparatus lib, the loopback control section 
14b receives, checks, and recognizes the loopback cell in the 20 
same manner as described above. The relay control section 

143 of the loopback control section 14b writes the position 
ID=B of the ATM apparatus 116 in the passing point ID 31 
of the loopback cell. The relay control section 143 then 
acquires the current time from the time managing section 25 
15b and writes it in the passing time 32. Thereafter, the relay 
control section 143 inserts the loopback cell in the idle time 

in the forward path 126 and transmits it to the ATM 
apparatus 11c. 

In the ATM apparatus 11c, the turning control section 142 30 
of the loopback control section 14c generates a backward 
loopback cell, and transmits it to the ATM apparatus 116 in 
the same manner as described above. 

In the ATM apparatus lib, the loopback control section 35 
14b checks, compares, and recognizes the backward loop- 
back cell in the same manner as in the reception of the cell 
in the forward path 12a. The relay control section 143 of the 
loopback control section 14b then writes the position ID=B 
in a new passing point ID 31 of the loopback cell. In 4Q 
addition, the relay control section 143 acquires the current 
time from the time managing section 15b and writes it in 
another area of the passing time 32. Thereafter, the relay 
control section 143 transmits the backward loopback cell to 
the ATM apparatus 11a through the backward path 13a. 45 

In the ATM apparatus 11a, the reception control section 

144 of the loopback control section 14a receives the back- 
ward loopback cell and checks the validity of the cell in the 
same manner as described above. The reception control 
section 144 sends the two passing times at the passing point 50 
ID 31 in the forward and backward paths to the route delay 
measuring section 16a, together with the transmission time, 
the turning time, the reception time, and the notification of 
the reception of the backward loopback cell. 

The route delay measuring section 16a calculates the 55 
delay time in each of the forward paths 12a and 12b and the 
backward paths 13a and 136, the delay times in the two 
forward paths 12a and 12b and the two backward paths 13a 
and 136, and the delay time in the entire route. 

Subsequently, the loopback back control section 14a 60 
performs a first alarm display operation on the basis of the 
delay times in the two forward paths 12a and 126 and the 
two backward paths 13a and 13b and the delay time in the 
entire route as in the same manner as described above. If the 
delay time in each of the forward paths 12a and 126 and the 65 
backward paths 13a and 13b is shorter than a corresponding 
one of the predetermined individual reference times, the 
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loopback control section 14a determines that some abnor- 
mality has occurred in each of the ATM apparatuses 11a, 
116, and 11c, each of the forward paths 12a and 126, or each 
of the backward paths 13a and 136, and performs a second 
alarm display operation different from the first alarm display 
operation. 

The present invention is not limited to the above embodi- 
ment. For example, the present invention can be applied to 
an ATM switching network constituted by four or more ATM 
apparatuses and three or more transmission paths. Various 
changes and modifications of the embodiment can be made 
without departing from the spirit and scope of the invention. 

As has been described above, the loopback cell control 
system of the present invention has the following effects. 

First, since the turning time in the ATM apparatus at the 
turning point is written in a backward loopback cell, and 
each delay time in a forward or backward path is measured 
from this turning time, the normality with respect to a local 
delay time in the transmission route can be evaluated 
specifically. 

Second, since the passing time in the ATM apparatus at 
each passing point is written in a backward loopback cell, 
and a delay time in each transmission path is measured from 
each passing time, the normality with respect to the delay 
time in each transmission path can be evaluated. A trouble 
can therefore be located to allow quick restoration. 

A loopback cell control system which can monitor a delay 
time in each transmission path in a loopback test in an ATM 
switching network can therefore be provided. 

What is claimed is: 

1. A loopback cell control system comprising: 
a plurality of ATM apparatuses, each adapted to generate 
information about a loopback as a loopback cell 
according to a predetermined format of an ATM cell, 
and transmitting the loopback cell while controlling 
transmission/reception, passing, and returning of the 
cell; and 

a plurality of forward paths and a plurality of backward 
paths as transmission paths through which said ATM 
apparatuses are cascaded, said ATM apparatuses and 
said transmission paths constituting an ATM network, 

said loopback cell control system being adapted to per- 
form a loopback test by circulating the loopback cell 
through a predetermined route in said ATM netwvork 
once, and 

each of said ATM apparatuses including: 

time managing means for counting the current time, 
measuring an elapsed time between the transmission 
of the loopback cell and the reception thereof, and 
notifyg a timeout when the elapsed time exceeds a 
predetermined reference time; 

loopback control means constituted by transmission 
control means for, when the loopback cell is trans- 
mitted at a start point, transmitting the loopback cell 
to one of said forward paths and acquiring a trans- 
mission time from said time managing means, turn- 
ing control means for, when the loopback cell is 
received at a turning point, writing turning time in 
the received loopback cell and transmitting the cell 
as a backward loopback cell to one of the backward 
paths, relay control means for, when the loopback 
cell and the backward loopback cell are received at 
a passing point, allowing the received loopback cell 
and the received backward loopback cell to pass 
therethrough, and reception control means for, when 
the backward loopback cell is received at an end 
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point, checking validity of the received backward 
loopback cell first, then acquiring a reception time 
from said time managing means, and reading the 
turning time written in the backward loopback cell; 
and 5 
delay measuring means for, when the backward loop- 
back cell is received at an end point, calculating a 
delay time in each of said forward and backward 
paths on the basis of the transmission time,, the 
turning time, and the reception time notified from 1Q 
said loopback control means, and outputting an 
alarm signal when each of the calculated delay times 
is longer than a predetermined reference time. 

2. A system according to claim 1, wherein said transmis- 
sion control means writes information about the turning 
point in the loopback cell to be transmitted, and 15 

said turning control means writes the turning time 
acquired from said time managing means in the loop- 
back cell, and transmits the cell as the backward 
loopback cell to one of said backward paths. 

3. A system according to claim 2, wherein said turning 20 
control means replaces the information about the turning 
point with the turning time, and returns the backward 
loopback cell. 

4. A system according to claim 1, wherein when the 
loopback cell and the backward loopback cell are received 25 
at the passing point, said relay means writes identification 
information of the passing point and passing time acquired 
from said time managing means in unused areas of the 
loopback cell and the backward loopback cell, and allows 
the cells to pass therethrough, 30 

said reception control means reads the identification infor- 
mation of the passing point and the passing time from 
the backward loopback cell, and 

said delay measuring means calculates a delay time in ^ 
each of said forward and backward paths on the basis 
of the passing time at each passing point, the transmis- 
sion time, and the reception time which are notified 
from said reception control means, and outputs an 
alarm signal when each of the calculated delay times is ^ 
longer than a predetermined reference time. 

5. A system according to claim 1, wherein said relay 
control means writes identification information and passing 
time at the passing point in unused areas of the received 
loopback cell and the received backward loopback cell as ^ 
long as the unused areas are available. 

6. A loopback cell control system comprising: 

first to third ATM apparatuses, each adapted to generate 
information about a loopback as a loopback cell 
according to a predetermined format of an ATM cell, 5Q 
and transmitting the loopback cell while controlling 
transmission/reception, passing, and returning of the 
cell; and 

a plurality of forward paths and a plurality of backward 
paths as transmission paths through which said ATM 55 
apparatuses are cascaded, said ATM apparatuses and 
said transmission paths constituting an ATM network, 

said loopback cell control system being adapted to per- 
form a loopback test by circulating the loopback cell 
through a predetermined route in said ATM network 60 
once, 

said first ATM apparatuses including 

first time managing means for counting the current time, 
measuring an elapsed time between the transmission of 
the loopback cell and the reception thereof, and noti- 65 
fying a timeout when the elapsed time exceeds a 
predetermined reference time, 



first loopback control means for, when the loopback cell 
is transmitted to one of said forward paths, acquiring a 
transmission time from said time managing means, and 
for, when the backward loopback cell is received, 
checking validity of the received backward loopback 
cell first, then acquiring a reception time from said time 
managing means, and reading turning time written in 
the backward loopback cell, and 

delay measuring means for calculating a delay time in 
each of said forward and backward paths on the basis 
of the transmission time, the turning time, and the 
reception time notified from said loopback control 
means, and outputting an alarm signal when each of the 
calculated delay times is longer than a predetermined 
reference time; 

said second ATM apparatus including second loopback 
control means for allowing the received loopback cell 
and the received backward loopback cell to pass there- 
through; and 

said third ATM apparatus including third loopback control 
means for writing turning time in the received loopback 
cell and transmitting the cell as a backward loopback 
cell to one of said backward paths. 

7. A system according to claim 6, wherein said first 
loopback control means of said first ATM apparatus writes 
information about said third ATM apparatus at a turning 
point in the loopback cell to be transmitted. 

8. A system according to claim 7, wherein said third 
loopback control means of said third ATM apparatus 
replaces the information about said third ATM apparatus at 
a turning point with the turning time, and returns the 
backward loopback cell. 

9. A system according to claim 6, wherein said third ATM 
apparatus comprises timer means for counting the current 
time, and 

said third loopback control means of said third ATM 
apparatus writes the turning time acquired from said 
timer means in the loopback cell and transmits the cell 
as the backward loopback cell to one of said backward 
paths. 

10. A system according to claim 6, wherein said second 
ATM apparatus comprises timer means for counting the 
current time, 

said second loopback control means of said second ATM 
apparatus writes identification information of a passing 
point and passing time acquired from said timer means 
in unused areas of the loopback cell and the backward 
loopback cell, and allows the cells to pass therethrough, 

said first loopback control means of said ATM apparatus 
reads the identification information of the passing point 
and the passing time from the backward loopback cell 
upon reception of the backward loopback cell, and 

said delay measuring means of said first ATM apparatus 
calculates a delay time in each of said forward and 
backward paths on the basis of the transmission time at 
each passing point, the turning time, and the reception 
time notified from said first loopback control means, 
and outputs an alarm signal when each of the calculated 
delay times is longer than a predetermined reference 
time. 

11. A loopback cell control system comprising: 

a plurality of ATM apparatuses, each adapted to generate 
information about a loopback as a loopback cell 
according to a predetermined format of an ATM cell, 
and transmitting the loopback cell while controlling 
transmission/reception, passing, and returning of the 
cell; and 
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a plurality of forward paths and a plurality of backward 
paths as transmission paths through which said ATM 
apparatuses are cascaded, said ATM apparatuses and 
said transmission paths constituting an ATM network, 

said loopback cell control system being adapted to per- 5 
form a loopback test by circulating the loopback cell 
through a predetermined route in said ATM network 
once, and 

each of said ATM apparatuses including: 

a time managing section for counting the current time, 10 
measuring an elapsed time between the transmission 
of the loopback cell and the reception thereof, and 
notifying a timeout when the elapsed time exceeds a 
predetermined reference time; 

a loopback control section constituted by a transmis- 15 
sion control section for, when the loopback cell is 
transmitted at a start point, transmitting the loopback 
cell to one of said forward paths and acquiring a 
transmission time from said time managing section, 
a turning control section for, when the loopback cell 20 
is received at a turning point, writing turning time in 
the received loopback cell and transmitting the cell 
as a backward loopback cell to one of the backward 
paths, a relay control section for, when the loopback 
cell and the backward loopback cell are received at 25 
a passing point, allowing the received loopback cell 
and the received backward loopback cell to pass 
therethrough, and a reception control section for, 
when the backward loopback cell is received at an 
end point, checking validity of the received back- 30 
ward loopback cell first, then acquiring a reception 
time from said time managing section, and reading 
the turning time written in the backward loopback 
cell; and 

a delay measuring section for, when the backward 35 
loopback cell is received at an end point, calculating 
a delay time in each of said forward and backward 
paths on the basis of the transmission time, the 
turning time, and the reception time notified from 
said loopback control section, and outputting an 40 
alarm signal when each of the calculated delay times 
is longer than a predetermined reference time. 

12. A system according to claim 11, wherein said trans- 
mission control section writes information about the turning 
point in the loopback cell to be transmitted, and 45 

said turning control section writes the turning time 
acquired from said time managing section in the loop- 
back cell, and transmits the cell as the backward 
loopback cell to one of said backward paths. 5Q 

13. A system according to claim 12, wherein said turning 
control section replaces the information about the turning 
point with the tuning time, and returns the backward loop- 
back cell. 

14. A system according to claim 11, wherein when the 55 
loopback cell and the backward loopback cell are received 

at the passing point, said relay section writes identification 
information of the passing point and passing time acquired 
from said time managing section in unused areas of the 
loopback cell and the backward loopback cell, and allows gQ 
the cells to pass therethrough, 

said reception control section reads the identification 

information of the passing point and the passing time 

from the backward loopback cell, and 
said delay measuring section calculates a delay time in 65 

each of said forward and backward paths on the basis 

of the passing time at each passing point, the transmis- 



sion time, and the reception time which are notified 
from said reception control section, and outputs an 
alarm signal when each of the calculated delay times is 
longer than a predetermined reference time. 

15. A system according to claim 11, wherein said relay 
control section writes identification information and passing 
time at the passing point in unused areas of the received 
loopback cell and the received backward loopback cell as 
long as the unused areas are available. 

16. A loopback cell control system comprising: 

first to third ATM apparatuses, each adapted to generate 
information about a loopback as a loopback cell 
according to a predetermined format of an ATM cell, 
and transmitting the loopback cell while controlling 
transmnission/reception, passing, and returning of the 
cell; and 

a plurality of forward paths and a plurality of backward 
paths as transmission paths through which said ATM 
apparatuses are cascaded, said ATM apparatuses and 
said transmission paths constituting an ATM network, 

said loopback cell control system being adapted to per- 
form a loopback test by circulating the loopback cell 
through a predetermined route in said ATM network 
once, 

said first ATM apparatuses including: 

a first time managing section for counting the current 
time, measuring an elapsed time between the trans- 
mission of the loopback cell and the reception 
thereof, and notifying a timeout when the elapsed 
time exceeds a predetermined reference time, 

a first loopback control section for, when the loopback 
cell is transmitted to one of said forward paths, 
acquiring a transmission time from said time man- 
aging section, and for, when the backward loopback 
cell is received, checking validity of the received 
backward loopback cell first, then acquiring a recep- 
tion time from said time managing section, and 
reading turning time written in the backward loop- 
back cell, and 

a delay measuring section for calculating a delay time 
in each of said forward and backward paths on the 
basis of the transmission time, the turning time, and 
the reception time notified from said loopback con- 
trol section, and outputting an alarm signal when 
each of the calculated delay times is longer than a 
predetermined reference time; 

said second ATM apparatus including a second loop- 
back control section for allowing the received loop- 
back cell and the received backward loopback cell to 
pass therethrough; and 

said third ATM apparatus including a third loopback 
control section for writing turning time in the 
received loopback cell and transmitting the cell as a 
backward loopback cell to one of said backward 
paths. 

17. A system according to claim 16, wherein said first 
loopback control section of said first ATM apparatus writes 
information about said third ATM apparatus at a turning 
point in the loopback cell to be transmitted. 

IS. A system according to claim 17, wherein said third 
loopback control section of said third ATM apparatus 
replaces the information about said third ATM apparatus at 
a turning point with the turning time, and returns the 
backward loopback cell. 

19. A system according to claim 16, wherein said third 
ATM apparatus comprises a timer section for counting the 
current time, and 
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said third loopback control section of said third ATM 
apparatus writes the turning time acquired from said 
timer section in the loopback cell and transmits the cell 
as the backward loopback cell to one of said backward 
paths. 

20. A system according to claim 16, wherein said second 
ATM apparatus comprises a timer section for counting the 
current time, 

said second loopback control section of said second ATM 
apparatus writes identification information of a passing 
point and passing time acquired from said timer section 
in unused areas of the loopback cell and the backward 
loopback cell, and allows the cells to pass therethrough, 
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said first loopback control section of said ATM apparatus 
reads the identification information of the passing point 
and the passing time from the backward loopback cell 
upon reception of the backward loopback cell, and 

said delay measuring section of said first ATM apparatus 
calculates a delay time in each of said forward and 
backward paths on the basis of the transmission time at 
each passing point, the turning time, and the reception 
time notified from said first loopback control section, 
and outputs an alarm signal when each of the calculated 
delay times is longer than a predetermined reference 
time. 
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